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DoD logistics personnel face inherent challenges daily
IEDs and other low tech attacks
Threat level places additional personnel in harm’s way for convoy defense

Truck operators vulnerable to enemy ambush (lack of up-to-date situational
awareness)

Long 18 hour days take a toll on truck operators

U.S. TROOPS ATTACKED

The Challenge:

Effectively utilize existing automation
technology to enhance soldier
performance/reduce threat exposure, increase
OPTEMPO while conducting the 3 Ds:

Dull, Dirty, or Wo
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Benefits of Robotic Convoy

Offers tactical flexibility to convoy commanders.
. Robotic perception identifies and avoids obstacles
Enables the convoy to move at precise speeds and without soldier intervention.
spacing creating a more efficient convoy and
reducing the risk of accidents. Robotic vehicles automatically adjust spacing .

Since the soldiers do not have to drive they
can concentrate on communicating, planning The vehicles automatically avoid both positive &
and identifying enemies. negative obstacles while picking the most efficient

i || path.
Driving workload of soldiers is reduced,

allowing for increased force protection and
situational awareness

oy pfpahdad
. ___;‘bhri '?":.-,'i_lﬂ_-: AT ol ]

1}

UL, ARM Y TARK-AUTORIOTIY



SUPERIOR TECHNOLOGY FOR A SUPERIOR ARMY

Devise a focused effort to demonstrate convincing
evidence of the viability of unmanned tactical wheeled
vehicles performing convoy driving/maneuver
functions in military relevant environment(s) using
available/affordable robotic follower technologies
within 1 year.

Conduct engineering and User evaluations necessary
to determine whether there is basis for accelerating the
Insertion of robotic convoy capability into the Current
Force tactical wheeled vehicle fleet. |
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| ANS is the heart of the robotic vehicle. ANS robustness bounds the mission capability of the FCS
§ vehicles (ARV; MULE & MGVs)

= Robotic Follower operational procedures and Unit of Action TTP development and refinement

» High speed autonomous convoy on narrow roads = Vehicle following behavior

» Feature based registration for Leader-Follower (non-GPS) = Baseline safety operational procedures
= Human odometry/dismounted follower » Road/trail following

» Baseline convoy with live traffic » Systems integration, testing and soldier evaluation

» Radar integration for vehicle tracking and collision avoidance

Rear Laser Imaging

Perception Module GPS Antenna Teleoperte Imaging

Perception Modules
TIPM)

Front Laser Imaging
Porception Module

Milimeter Wave
Radar

Penetrating Radar|
[
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Celnvoy Active Safety Technologies (CAST)

Robotic Follower

Origins and Impacts

‘OR A SUPERIOR ARMY FCS Autonomous

Navigation System

ATD Technology Transfer « ANS provides leader follower for

Sl sEefs ), eTransitions to FCS ANS
*Completed in 2006

<
CAST
*Develop a cost-effective solution for
Current Force trucks
sLeverage S&T and commercial
technologies

*Support FMTV system Development

eLay groundwork for robotics in
outyears (08-13 Truck Buys)

S&T Regs

Feed Requirements

ARVs, MULEs and MGVs
* Fielded to FCS Experimental
Element in 2012

Transition Technologies
and Lessons Learned to
FCS

Generate support from
PEO and meet needs of

. the soldier
Stimulate formal

Requirements
Generation PEO CS/CSS

*FMTV-A1R, A2

CASCOM/TRADOC *Outyear Funding (POM)

back into program to eDemonstrate Capability, which may
meet warfighter need lead to a requirement for Robotics

TARJCEL
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with the Current Force

Requirements enable POM Cycle £
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SUPERIOR TECHNOLOGY FOR A SUPERIOR ARMY

Works with either Radar or Sick Ladar
sensor

Acts as a “Negative Behavior” blocking
steering directions that collide with
hazards

Sends a steering and speed vector to
COMA for fusion with other behavioral
inputs

Independent of Absolute Navigation
Solution

Test (video)

Follower distance of 60 meters

Obstacle placed in follower path after
lead passes
Active Behaviors
* Obstacle Avoidance
Waypoint Following
Gap Maintenance
Radar Safe Distance
Perception-based Vehicle Following

TARJDCEC
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